Introduction
The Hanford Site, a facility in the U.S. Department of Energy (DOE) nuclear weapons complex, encompasses ~1,517 square kilometers northwest of the city of Richland along the Columbia River in southeast Washington State. The federal government acquired the site in 1943, and until the 1980s it was dedicated primarily to the production of plutonium for national defense and the management of resulting waste. In 1995, all unrestricted discharge of radioactive liquid waste to the ground was discontinued. Today, DOE's mission on the Hanford Site is to restore the Columbia River corridor and transition the central portion of the site toward its long-term waste management role. DOE has monitored groundwater on the Hanford Site since the 1940s to help determine what chemical and radiological contaminants have made their way into the groundwater. As regulatory requirements for monitoring increased in the 1980s, there began to be some overlap between various programs. DOE established the Groundwater Performance Assessment Project (groundwater project) in 1996 to ensure protection of the public and the environment while improving the efficiency of monitoring activities. The groundwater Hanford Site groundwater monitoring is organized by areas of interest, which are informally named after the groundwater operable units. project is designed to support all groundwater monitoring needs at the site, eliminate redundant sampling and analysis, and establish a cost-effective hierarchy for groundwater monitoring activities.
Groundwater is
Contamination may reach the Columbia River by moving down through the vadose zone, into the groundwater, and then into the river. The analysis of groundwater samples helps determine the potential effects that contaminants could have on human health and the environment. DOE works with the regulators, such as the U.S. Environmental Protection Agency (EPA) and the Washington State Department of Ecology (Ecology), to make cleanup decisions based on sound technical information and the technical capabilities available.
Conservation and Recovery Act (RCRA) wells. During calendar year 2003, drillers completed seven new RCRA monitoring wells, nine wells for CERCLA, and two wells for research on chromate bioremediation.
River Shoreline Monitoring -DOE monitors aquifer sampling tubes near the Columbia River to track contaminants entering the river. In fiscal year 2004, DOE will install additional tubes in the 100-B/C, 100-K, 100-D, 100-H, 100-F, and 300 Areas.
Tracking Groundwater Contamination
Site-Wide Tritium Plume -Monitoring indicated that the Hanford Site's largest contaminant plume is gradually decreasing in size and is not affecting Richland's watersupply wells. The plume is expected to continue to shrink.
Tritium in 100-K Area -Tritium concentrations increased in two wells near the KE Basin and one well near the KW Basin in fiscal year 2003. However, supporting data indicate that the rise was not due to new leakage from the basins. DOE continued to investigate tritium in the vicinity of a burial ground in the 100-K Area. Results indicated the presence of a vadose zone source along with an underlying plume in the groundwater.
Chromium in 100-D Area -Chromium levels continued to increase sharply in the central 100-D Area, between the influence of the two interim remedial action systems where it could migrate to the Columbia River. DOE and the regulators will expand remedial measures to address this change.
Carbon Tetrachloride Plume -This plume beneath the 200 West Area is gradually spreading at the 5-mg/L contour, but the high-concentration portion of the plume is contained. In some locations, carbon tetrachloride concentrations are higher deep in the aquifer than near the water table. This issue will continue to be studied in fiscal year 2004.
Groundwater Operable Units
Interim Remedial Actions -Remediation systems continued to limit the spread of groundwater contamination in the 100 and 200 Areas. Since their inception, remedial
The groundwater project requests specific laboratory analyses based on the well's location, historical contaminant trends, and regulatory requirements. This graph shows the number of analyses for the most common constituents during fiscal year 2003. measures have treated over 7 billion liters of groundwater to remove carbon tetrachloride, chromium, strontium-90, technetium-99, and uranium. DOE is evaluating alternative technologies for strontium-90 remediation.
Monitoring
Monitored Natural Attenuation -Average trichloroethene concentrations in compliance wells in the 1100-EM-1 Operable Unit remained below the drinking water standard for the third year in a row. This contaminant has been attenuating naturally. Average trichloroethene concentrations also remained below the drinking water standard in the 300-FF-5 Operable Unit, but uranium is slow to attenuate. 
CERCLA Sampling and Analysis Plans

Waste Facility Monitoring
Resource Conservation and Recovery Act (RCRA) -The groundwater project continued to monitor 24 RCRA sites in fiscal year 2003. RCRA monitoring provided no evidence of new contamination from sites in detection programs. Seven sites continued to be monitored under assessment programs, and two under final status corrective action. DOE operates five pump-and-treat systems, one in situ remediation system, and one soil-gas extraction system to remove contaminants and limit their movement in groundwater and the vadose zone. Other Regulated Units -The groundwater project continued to monitor four waste disposal sites regulated under state requirements other than RCRA. Monitoring results at the following regulated units remained within permit limits: 400 Area process ponds, StateApproved Land Disposal Site, and 200 Area Treated Effluent Disposal Facility. At the Solid Waste Landfill, specific conductance, pH, chloride, and sulfate exceeded their background threshold levels in one or more samples.
Groundwater
Environmental Restoration Disposal Facility -Concentrations of some constituents of concern were elevated but reflect migration of contaminant plumes from sources in the 200 West Area.
Groundwater Modeling
Site-Wide Groundwater Model -In fiscal year 2003, development focused on calibration based on an alternative conceptual model. System Assessment Capability -This integrated system of computer models and databases simulates the movement of contaminants from waste sites through the vadose zone and groundwater. In fiscal year 2003, the model was updated; an atmospheric transport module was added and newer versions of groundwater flow and transport modules were incorporated into the system. 
Vadose Zone
Groundwater Flow and Movement
Groundwater in the unconfined aquifer generally flows from west to east across the Hanford Site to discharge areas along the Columbia River. The direction of groundwater flow is inferred from water-table elevations, barriers to flow (e.g., basalt or mud units at the water table), and the distribution of contaminants.
General directions of groundwater flow are illustrated on the map (page xv) for March 2003. Beneath the reactor areas, groundwater flows generally toward the Columbia River. Farther inland, north of Gable Mountain, flow is toward the northeast and east. Groundwater flows eastward beneath the 200 Areas and then flows to the southeast or north through the gap between Gable Butte and Gable Mountain. Groundwater converges on the 300 Area from the northwest, west, and southwest and discharges into the Columbia River to the east. Groundwater in the Richland North Area flows generally eastward to the Columbia River.
The natural pattern of groundwater flow was altered during the Hanford Site's operating years by the formation of mounds in the water table. The mounds were created by the discharge of large volumes of wastewater to the ground and were present in each reactor area and beneath the 200 Areas. Since effluent disposal decreased significantly in the 1990s, these mounds are disappearing.
East of the 200 East Area, a fine-grained confining unit creates a barrier to movement in the surrounding unconfined aquifer. Beneath this confining unit, the uppermost aquifer is a permeable unit in the Ringold Formation. Groundwater flow in this confined aquifer still is influenced by a recharge mound. Groundwater in the upper basalt-confined aquifer generally flows from west to east across the Hanford Site, up through the unconfined aquifer, and into the Columbia River. Vertical gradients between the basalt-confined aquifer and the unconfined aquifer are upward on most of the Hanford Site. Therefore, there is little potential for contaminants to migrate from the unconfined aquifer into the basalt-confined aquifer, where it could move offsite. Downward gradients are measured beneath the west portion of the Hanford Site and north and east of the Columbia River.
Groundwater Monitoring and Remediation
This section summarizes results of Hanford Site groundwater monitoring for various requirements, including RCRA and CERCLA. Progress on groundwater remediation also is summarized.
Overview
DOE has developed a plan to accelerate cleanup of Hanford's groundwater, which will return it to its beneficial use where practicable or will at least prevent further degradation. Specific results that can be expected using the accelerated plan include the following: (a) remediate high-risk waste sites, (b) shrink the contaminated area, (c) reduce recharge, (d) remediate groundwater, and (e) monitor groundwater. The maps on the following pages show the distribution of nine principal groundwater contaminant plumes.
The tritium and iodine-129 plumes have the largest areas with concentrations exceeding drinking water standards. The dominant plumes had sources in the 200 East Area and extend toward the east and southeast. Technetium-99 exceeds standards in smaller plumes, one of which has moved northward from the 200 East Area. Uranium is less mobile than tritium, iodine-129, or technetium-99; small plumes are found in the 100-H, 200 East, 200 West, and 300 Areas. Strontium-90 is not very mobile in groundwater, but it exceeds standards in each of the 100 Areas except 100-D. Other radionuclides including cesium-137, cobalt-60, and plutonium are even less mobile in the subsurface and rarely exceed drinking water standards in Hanford Site groundwater.
Nitrate is a widespread contaminant in Hanford Site groundwater, with plumes originating from the 100 and 200 Areas and from offsite industry and agriculture. Carbon tetrachloride forms a large plume beneath the 200 West Area, the most widespread organic contaminant on the Hanford Site. Other organic contaminants include chloroform and trichloroethene. Chromium contamination underlies the 100-K, 100-D, and 100-H Areas. Local plumes of chromium contamination also are present in the 200 Areas. 
100-BC-5 Operable Unit
This operable unit includes the groundwater beneath the 100-B/C Area, located in the northwest Hanford Site. Most of the groundwater contamination is found in the north portion of the area, beneath former waste trenches and retention basins. Tritium and EPA approved a new sampling and analysis plan at the end of September 2003. The new plan, which is being implemented in fiscal year 2004, revises the monitoring program slightly and calls for the addition of more aquifer sampling tubes to monitor contaminants near the Columbia River. There is no active groundwater remediation in the 100-B/C Area.
100-KR-4 Operable Unit
The principal groundwater issues in this operable unit include (a) chromium contamination associated with past disposal to an infiltration trench near the river, (b) monitoring near K Basins, which have contaminated groundwater in the past with tritium, and (c) tritium associated with a burial ground. In addition to chromium and tritium, constituents of concern include carbon-14, strontium-90, technetium-99, nitrate, and trichloroethene.
CERCLA Interim Action. A pump-and-treat system operates as a CERCLA interim action to reduce the amount of chromium entering the Columbia River at 100-K Area. Two new extraction wells, one new injection well, and one new monitoring well were installed in fiscal year 2003. Also, an existing monitoring well was converted to an extraction well.
Chromium concentrations appear to be decreasing with time as a result of pump-andtreat operation and the attenuation of the plume by natural processes, such as dispersion. Concentrations remained above the remediation goal (22 µg/L) in most of the compliance wells, however. Results of a soil-gas survey conducted near a 100-K Area burial ground in fiscal year 2003 indicated the presence of tritium in the vadose zone as well as in the underlying groundwater.
100-NR-2 Operable Unit
The primary groundwater contaminant in the 100-N Area is strontium-90, which originated at two liquid waste disposal cribs. The extent of the plume has changed little in over 12 years; however, concentrations increased during the 1990s because of changing water levels and the end of effluent discharge. Tritium also was present in waste discharged to the 100-N cribs. Tritium concentrations in groundwater are declining, and the plume is shrinking. Nitrate, sulfate, and petroleum hydrocarbons also are present in 100-N Area groundwater.
CERCLA Interim Action.
A pump-and-treat system in the 100-N Area operates to reduce the movement of strontium-90 toward the Columbia River. Since strontium-90 binds to sediment grains, pump-and-treat is not an effective way to clean up the aquifer. Concentrations remained far above the drinking water standard in fiscal year 2003. DOE is investigating alternative methods for remediation of the strontium-90 plume. N-1, 116-N-3, 120-N-1, and 120-N-2 (1301-N, 1325-N hazardous constituents. However, the 120-N-1 percolation pond added sulfate, a nonhazardous constituent, to the groundwater.
116-
100-HR-3-D Operable Unit
The 100-HR-3 Operable Unit underlies the 100-D and 100-H Areas and the region between. Hexavalent chromium is the primary contaminant of concern in the 100-D Area. The source of this contaminant was sodium dichromate added to reactor cooling water to inhibit corrosion, which was discharged to cribs and ditches. Chromium is distributed in two plumes that have merged in recent years. Other contaminant plumes include tritium, nitrate, and sulfate.
CERCLA Interim Actions. The north chromium plume is the target of a pump-andtreat system, which is designed to reduce the amount of chromium entering the Columbia River. In fiscal year 2003, concentrations remained above the remediation goal (22 µg/L) in compliance wells. The southwest chromium plume is being remediated with an in situ system that immobilizes chromium in the aquifer. Chromium concentrations downgradient of the remediation system have declined in some wells and aquifer tubes; however, levels remained above the remediation goal (20 µg/L).
In fiscal year 2003, chromium concentrations increased in the central 100-D Area, bypassing both remediation systems. DOE and regulators are working together to expand the remediation systems so they intercept the changing plume.
To decrease the amount of chromium entering the Columbia River in the 100-D Area, DOE operates a pump-andtreat system in the north and an in situ treatment system in the south. Chromium contamination has moved into the central 100-D Area in recent years, beyond the influence of either remediation system. DOE will expand the interim remedial action to intercept the central part of the plume near the river. 
100-HR-3-H Operable Unit
The east part of the 100-HR-3 Operable Unit underlies the 100-H Area. Hexavalent chromium is the primary constituent of concern, but the plume is smaller and concentrations are lower than in the 100-D Area. Nitrate also is elevated, but concentrations have declined from their peak levels. Strontium-90 exceeds the drinking water standard beneath former retention basins. Technetium-99 and uranium are elevated in a small area.
CERCLA Interim Action. The chromium plume is the target of a pump-and-treat system. Chromium concentrations have decreased in recent years due to remediation and natural processes. However, concentrations in some compliance wells remained above the remediation goal (22 µg/L).
116-H-6 (183-H) Evaporation
Basins. These former basins are the only RCRA site in the 100-H Area. Leakage from the basins contaminated groundwater with chromium, nitrate, technetium-99, and uranium. The site is monitored during the post-closure period to track contaminant trends during the operation of the CERCLA interim action for chromium.
100-FR-3 Operable Unit
Nitrate exceeds the drinking water standard beneath much of the 100-F Area and the downgradient region. Other groundwater contaminants include strontium-90 and trichloroethene. EPA approved a new sampling and analysis plan at the end of September 2003. The new plan, which is being implemented in fiscal year 2004, revises the monitoring program slightly and calls for the addition of more aquifer sampling tubes to monitor contaminants near the Columbia River. There is no active groundwater remediation in the 100-FR-3 Operable Unit.
200-ZP-1 Operable Unit
This operable unit encompasses the northern portion of the 200 West Area. The primary contaminant of concern is carbon tetrachloride, which forms the largest plume of chlorinated hydrocarbons on the Hanford Site. The contamination is principally from waste disposal associated with the Plutonium Finishing Plant, where organic chemicals were used to process plutonium. Trichloroethene and chloroform also are associated with this plume. Other contaminants include tritium, nitrate, chromium, fluoride, iodine-129, technetium-99, and uranium.
There are four RCRA sites, one other regulated unit, and one CERCLA interim action for groundwater in the 200-ZP-1 Operable Unit:
CERCLA Interim Action. A groundwater pump-and-treat system is operating in this operable unit to prevent the spread of the central, high-concentration portion of the carbon tetrachloride plume. The remediation is proving effective, and the plume has shrunk at the 4,000-µg/L-plume contour. 
200-UP-1 Operable Unit
This operable unit underlies the south 200 West Area. The primary contaminants of concern are technetium-99 and uranium. Tritium, iodine-129, and nitrate plumes have origins in this operable unit. Sources of carbon tetrachloride were primarily within the 200-ZP-1 Operable Unit, but the contamination underlies the 200-UP-1 Operable Unit as well.
There are four RCRA sites, one CERCLA interim action, and a CERCLA disposal site in the 200-UP-1 Operable Unit. Monitoring activities are summarized below.
CERCLA Interim Action.
A groundwater pump-and-treat system is operating near U Plant to contain the technetium-99 and uranium plumes there. During the fiscal year, the high concentration portions of the technetium-99 and uranium plumes (9,000 pCi/L and 480 µg/L contours, respectively) were hydraulically contained. Although more sampling is required to confirm the trend, technetium-99 appears to have been remediated to below the remediation goal at all wells in the baseline plume area. Uranium concentrations remained above the remediation goal in one well.
During the fiscal year, one monitoring well in the baseline area went dry, leaving only one monitoring well to track plume behavior. Two wells went dry in another portion of the operable unit. A new monitoring well was installed south of the baseline plume area to replace another dry well.
216-U-12
Crib. Assessment monitoring continued in fiscal year 2003. The crib is one of several sources that have contributed to a nitrate plume in the area. Closure of the crib will be coordinated with and conducted under CERCLA. The monitoring network contains just two useable downgradient wells and no upgradient wells. 
216-S-10
200-BP-5 Operable Unit
This operable unit includes groundwater beneath the north 200 East Area. A technetium-99 plume extends northward between Gable Mountain and Gable Butte. Other contaminants include uranium, iodine-129, cobalt-60, cyanide, strontium-90, cesium-137, plutonium, tritium, and nitrate. Carbon tetrachloride (5 µg/L) 9.8 9.8 9.9 10.6
Chromium (100 µg/L) 2 Liquid Effluent Retention Facility. A 2001 letter from Ecology directed DOE to discontinue statistical evaluation of groundwater sample results because all but two wells have gone dry. DOE has continued to sample the two remaining wells and is exploring alternative approaches to monitoring the facility.
200-PO-1 Operable Unit
This operable unit encompasses the south portion of the 200 East Area and a large portion of the Hanford Site extending to the east and southeast. The operable unit encompasses widespread plumes of tritium, nitrate, and iodine-129. Concentrations of tritium continued to decline as the plume attenuates naturally due to radioactive decay and dispersion. Other contaminants include strontium-90 and technetium-99, but these are limited to very small areas. 
300-FF-5 Operable Unit
This operable unit is divided into two general regions: the 300 Area and the 300-FF-5 North region, which includes the 618-11 burial ground, the 618-10 burial ground, and the 316-4 cribs.
Constituents from 300 Area sources include uranium and volatile organic compounds. The size of the 300 Area uranium plume is generally consistent from year to year, but concentrations are variable throughout the year as a result of changes in river stage. A plume of trichloroethene in the 300 Area is attenuating naturally, and average concentrations remained below the drinking water standard in fiscal year 2003. Trichloroethene contamination in this area is associated with other hydrocarbons (e.g., cis-1,2-dichloroethene). Strontium-90 is elevated in a single well. The interim action chosen for the 300-FF-5 Operable Unit includes natural attenuation of the uranium and organic contamination in the 300 Area.
Contaminants from the north part of the operable unit include tritium, uranium, various volatile organic compounds, petroleum hydrocarbons, and tributyl phosphate. Tritium concentrations in groundwater near the 618-11 burial ground have decreased in recent years but remained among the highest on the Hanford Site during fiscal year 2003. This high-concentration contamination is limited to a narrow plume extending ~1 kilometer to the east.
316-5 Process
Trenches. This former disposal facility is the only RCRA site in the 300-FF-5 Operable Unit. The trenches have contributed to groundwater contamination, which will be remediated under CERCLA. While the CERCLA interim action (natural attenuation) is in progress, the trenches are monitored under a final status, corrective action monitoring program.
1100-EM-1 Operable Unit
This operable unit includes a small, narrow plume of trichloroethene, which is attenuating naturally. Annual average concentrations have remained below the drinking water standard since fiscal year 2001. Contaminants also flow into the area from offsite sources (e.g., nitrate from agriculture and industry).
The city of Richland maintains a well field in the 1100-EM-1 groundwater interest area. Wells are monitored frequently to detect any changes in Hanford contaminants near these wells. The tritium plume from the 200 East Area has not been detected in these wells. Low levels of tritium, similar to Columbia River water, continued to be detected.
The selected remedy for 1100-EM-1 Operable Unit groundwater is monitored natural attenuation of volatile organic compounds.
Confined Aquifers
Although most of Hanford's groundwater contamination is in the unconfined aquifer, DOE monitors wells in deeper aquifers because of the potential for downward migration of contamination and the potential migration of contamination offsite through the basaltconfined aquifer.
The Ringold Formation confined aquifer occurs within fluvial sand and gravel comprising the lowest sedimentary unit of the Ringold formation. It is confined below by basalt and above by the lower mud unit. Groundwater in this aquifer flows generally west to east in the vicinity of the 200 West Area. In the central portion of the aquifer, flow converges on the 200 East Area from the west, south, and east. Groundwater discharges from the confined aquifer into the overlying unconfined aquifer near the 200 East Area.
While effluent disposal was occurring at the B Pond system, groundwater mounding forced groundwater and any associated contamination a limited distance into the Ringold Formation confined aquifer. Groundwater analyses for fiscal year 2003 at the 200 Area Treated Effluent Disposal Facility continued to demonstrate isolation of the confined aquifer from disposal activities.
Within the upper basalt-confined aquifer system, groundwater occurs within basalt fractures and joints, interflow contacts, and sedimentary interbeds. Groundwater in the upper basalt-confined aquifer system generally flows from west to east across the Hanford Site toward the Columbia River.
Results of sampling basalt-confined groundwater show that tritium was detected in some wells at very low levels, while iodine-129, strontium-90, gamma-emitting isotopes, and uranium isotopes were not detected. Cyanide, nitrate, and technetium-99 were elevated in one well in the north part of the 200 East Area, but contaminant migration during well construction is responsible for this contamination. Contaminants on the Hanford Site have not migrated through the upper basalt-confined aquifer system to offsite sample locations south and southeast of the Hanford Site.
Well Installation, Maintenance, and Decommissioning
Ecology, EPA, and DOE negotiated an integrated well drilling list that coordinates and prioritizes the requirements of various groundwater monitoring regulations. During calendar year 2003, a total of 18 new wells were installed at Hanford. These included 7 for RCRA monitoring, 9 for CERCLA operable units, and 2 for research on chromate bioremediation. Two hundred and forty-three wells received maintenance, and sixty-three wells were decommissioned (filled with grout) because they are no longer needed, were in poor condition, or were in the way of remediation sites.
Modeling
Computer simulations of groundwater flow and contaminant movement help predict future conditions and assess the effects of remediation systems. During fiscal year 2003, modelers calibrated the consolidated groundwater flow and transport site-wide model based on an alternative conceptual model. The System Assessment Capability is an integrated assessment tool that includes several linked computer models designed to simulate the movement of contaminants from waste sites through the vadose zone, groundwater, and Columbia River to receptors. It also incorporates modules that calculate the risks to human health and the environment. During fiscal year 2003, the System Assessment Capability was updated; an atmospheric transport module was added and newer versions of the groundwater flow and transport modules were added. The three-dimensional "base case" site-wide groundwater model was used in the initial assessment performed during 2002. In fiscal year 2003, the model grid was refined around the contaminant plume areas.
Vadose Zone
Subsurface source characterization, vadose zone monitoring, soil-vapor monitoring, and sediment sampling were conducted in fiscal year 2003.
Baseline spectral gamma logging and neutron moisture logging of boreholes continued at selected past-practice, liquid disposal facilities. Subsequent logging events will be compared to this baseline to monitor the movement of subsurface contamination. In fiscal year 2003, logging activities were completed in and around Waste Management Area B-BX-BY. contamination is not as great as that found in boreholes at other tank farms. The data do not establish the vertical extent of tank contamination because contamination was found at the bottom of the boreholes.
Boreholes and test pits were excavated to gather characterization data to support remediation of the 216-A-29 ditch, 216-B-63 trench, and 216-S-10 pond and ditch. Spectral gamma logging detected cesium-137 in two of the three boreholes. Additional results will be available in fiscal year 2004.
Soil vapor was sampled and analyzed near the Plutonium Finishing Plant (200 West Area) to locate carbon tetrachloride release sites with the potential to impact groundwater in the future. Carbon tetrachloride was detected at low concentrations in 6 of the 17 sites sampled. At each of these six sites, the highest concentration was detected in the deepest sample. The relatively low concentrations suggest that there are no active sources of contamination in the upper vadose zone at these locations. DOE conducted laboratory experiments to help predict the movement of uranium in the vadose zone in the 300 Area. Predicted distribution coefficient values range from 0 to 1 mL/g in the near-surface vadose zone and 2 to 4 mL/g in unconfined aquifer sediment that is not influenced by dilution with Columbia River water.
Leachate from the Solid Waste Landfill is sampled quarterly. During fiscal year 2003, several analytes continued to be found in the landfill leachate in concentrations above groundwater quality criteria. Chloride and total dissolved solids exceeded groundwater quality criteria for the first time in fiscal year 2003. The volume of leachate generated increased during the year because of above average rainfall during the winter of 2002/2003. Soil gas also is monitored quarterly at the landfill. No contaminants of concern exceeded reporting limits.
Leachate from the Environmental Restoration Disposal Facility continued to be collected and sampled. Selenium, nitrate, gross alpha, gross beta, carbon-14, technetium-99, and uranium showed possible increasing concentration trends over the past 3 years. However, in groundwater, concentrations of these constituents remained stable or decreased, and it appears that the facility has not had an impact on groundwater.
DOE uses geophysical methods to monitor potential movement of contamination beneath single-shell tank farms. During fiscal year 2003, DOE monitored selected boreholes within each of the 12 single-shell tank farms. In general, the contaminated areas appeared to be stable over time. 
